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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating 

material which is improved in heat resistance and ;,■ 
chemical durability by high-temperature drying, thus 
being prevented from the occurrence of defects such as 
cracks; a honeycomb structure which has an outer wall 
formed from the coating material and an improved 
mechanical strengths against thermal stress; and a 
production method thereof. 

SOLUTION: The honeycomb structure 1 is prepared by 
forming an outer wall 5 on the peripheral surface of a 
cell structure 2 by applying thereto a coating material 
containing inorganic fibers, a colloidal oxide, inorganic 
particles, and at most 30 wt% water, followed by drying 
provided that the inorganic fibers have an average axial 
direction length of 10-100 jam and an average radial 
direction length of 1 -20 jam. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The coating material characterized by the average of the path lay length being 1 -20 micrometers coming [ an inorganic fiber, a colloid 
oxide, an inorganic particle, and 30 or less % of the weight of water ] while the average of the die length of the shaft orientations of 
said inorganic fiber is 10-100 micrometers. 
[Claim 2] 

The coating material according to claim 1 which the consistency in 25 degrees C is 0.9 -1.1 g/cm3, and comes to contain an organic 
solvent with the surface tension smaller than water further. 
[Claim 3] 

The coating material according to claim 1 or 2 which comes to contain ostomy material further. 
[Claim 4] 

It is the tubed honeycomb structure object which consists of a cellular structure object which has two or more eels used as the passage 

of the fluid divided by the septum, and an outer wall arranged by the peripheral face of said cellular structure object, 

The honeycomb structure object characterized by being the thing which it dries and comes to form after said outer wall applies to the 

peripheral face of said cellular structure object the coating material whose average of the path lay length is 1-20 micrometers coming 

[ an inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of water ], while the average of the die length 

of the shaft orientations of said inorganic fiber is 10-100 micrometers. 

[Claim 5] 

The honeycomb structure object according to claim 4 which a consistency [ in / in said coating material / 25 degrees C ] is 0.9 -1.1 
g/cm3, and comes to contain an organic solvent with the surface tension smaller than water further. 
[Claim 6] 

The honeycomb structure object according to claim 4 or 5 with which said coating material comes to contain ostomy material further. 
[Claim 7] 

A honeycomb structure object given in any 1 term of claims 4-6 which it comes to form by said cellular structure object carrying out 
the junction unification of two or more honeycomb segments which have one or more eels. 
[Claim 8] 

It is the manufacture approach of a honeycomb structure object including the process which forms the cellular structure object which 
has two or more eels used as the passage of the fluid divided by the septum, and the process which forms an outer wall in the 
peripheral face of said acquired cellular structure object, 

The manufacture approach of the honeycomb structure object characterized by drying said coating material which applied the coating 
material whose average of the path lay length is 1-20 micrometers, and was applied, and forming said outer wall at the peripheral face 
of said cellular structure object coming [ an inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of 
water ] while the average of the die length of the shaft orientations of said inorganic fiber is 10-100 micrometers. 
[Claim 9] 

The manufacture approach of the honeycomb structure object according to claim 8 which controls the surface tension of the liquid 
contained in said coating material to 70 or less dyn/cm in 25 degrees C, and applies said coating material to the peripheral face of said 
cellular structure object. 
[Claim 10] 

The manufacture approach of the honeycomb structure object according to claim 8 or 9 which comes to contain an organic solvent 
with the surface tension smaller than water further while a consistency [ in / in said coating material / 25 degrees C ] is 0.9 - 1. 1 g/cm3. 

[Claim 1 1] 

The manufacture approach of a honeycomb structure object given in any 1 term of claims 8-10 to which said coating material comes to 
contain ostomy material further. 
[Claim 12] 

The manufacture approach of a honeycomb structure object given in any 1 term of claims 8-1 1 which dry said coating material applied 
to said cellular structure object at the temperature of 150 degrees C or more. 
[Claim 13] 

A honeycomb structure object given in any 1 term of claims 8-12 which form two or more honeycomb segments which have said one 
or more eels for said cellular structure object, carry out junction unification and form said two or more obtained honeycomb segments. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a coating material, a honeycomb structure object, and its manufacture approach. By 
applying to the honeycomb structure object used for the particle uptake filter in exhaust gas, such as an internal combustion engine and 
a boiler, etc. in more detail, and carrying out elevated-temperature desiccation, thermal resistance and chemistry endurance are raised 
and it is related with the honeycomb structure object which has the outer wall formed by the coating material which can prevent 
generating of defects, such as a crack, and such coating material, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The honeycomb structure object is used for the uptake filter of the particle in exhaust gas, such as an 
internal combustion engine and a boiler, especially a diesel particle etc. 

[0003] The honeycomb structure object used for such the purpose has the structure where while becomes the opposite side mutually 
and the closure of the adjoining eel 23 was generally carried out at the end so that it might have two or more eels 23 used as the 
passage of the fluid divided by the septum 24 and an end face might present the shape of a checker, as shown in drawing 6 (a) and 
drawing 6 R> 6 (b). In the honeycomb structure object 21 which has such structure, it flows into the eel 23 to which the closure of the 
edge is carried out, the closure of the edge is carried out through the porous septum 24 in respect of [ 25 ] the next eel 23, i.e., an 
incurrent pore side edge, and a processed fluid is discharged in respect of [ 26 ] the eel 23 to which the closure of the incurrent pore 
side edge side 25 is not carried out, i.e., an outflow hole side edge, from the eel 23 to which the closure of the outflow hole side edge 
side 26 is not carried out. Under the present circumstances, a septum 24 serves as a filter, for example, the soot (soot) discharged from 
a diesel power plant is caught by the septum 24, and it deposits on a septum 24. Thus, the temperature distribution within honeycomb 
structure 21 became uneven by the temperature change with rapid exhaust gas, or local generation of heat, and the honeycomb 
structure object 21 used had problems, such as producing a crack on the honeycomb structure object 21. When used as a filter (it is 
called Following DPF) which carries out uptake of the particulate matter under exhaust air of a diesel power plant especially, the 
collected carbon particle was burned, to remove and reproduce is required, local elevated-temperature-ization started on this occasion, 
and there was a problem of being easy to generate the decline in regeneration efficiency by ununiformity-izing of regenerating 
temperature and the crack by big thermal stress. 

[0004] For this reason, the approach of joining the segment which divided the honeycomb structure object into plurality with a jointing 
material for corrugated fibreboard was proposed. For example, the manufacture approach of the honeycomb structure object which 
joins much honeycomb objects to a U.S. Pat. No. 4335783 official report with a discontinuous jointing material for corrugated 
fibreboard is indicated. Moreover, after carrying out extrusion molding of the matrix segment of the honeycomb structure which 
consists of a ceramic ingredient to JP,61-51240,B, processing the periphery section after baking and making it smooth, it is 
substantially [ as a matrix segment ] the same, and the thermal-shock-resistance rotation accumulation type at which the difference of 
coefficient of thermal expansion applies and calcinates [ the mineral composition after calcinating to the joint ] the ceramic jointing 
material for corrugated fibreboard which becomes with 0.1% or less in 800 degrees C is propose. Moreover, the ceramic honeycomb 
structure object which similarly joined the honeycomb segment of cordierite to the SAE paper 860008 in 1986 into cordierite cement 
is indicated. Furthermore, thermal conductivity is high and to prevent local elevated-temperature-ization and to prevent breakage of 
the honeycomb structure object by thermal stress is also tried by making a honeycomb structure object using the ingredient of a heat- 
resistant high silicon carbide system etc. 

[0005] however, the thing to segment — and/or, although the breakage inside a honeycomb structure object by thermal stress could be 
controlled to some extent by using a heat-resistant high ingredient like the ingredient of a silicon carbide system, the temperature 
gradient of the peripheral face section of a honeycomb structure object and a core could not be canceled, for this reason there was a 
problem of producing a crack in the outer wall of a honeycomb structure object. 

[0006] Moreover, the ceramic structure which gave elasticity to the outer wall is indicated by the JP,2000-1 02709 ,A official report by 
containing an inorganic fiber with a fiber length of 1 00 micrometers - 100mm ten to 70% of the weight by solid content in the coating 
material for strengthening the peripheral face of the ceramic structure. However, when the fiber length of what can control breakage of 
the ceramic structure which originates in thermal stress by containing an inorganic fiber uses 100 micrometers - no less than 100mm 
long fiber, in order to obtain the paste which can be applied, an organic solvent or a lot of water is needed. Thus, since it contracted 
greatly by rapid desiccation and a crack may have been produced, the coating material which used a lot of solvents was not able to dry 
the applied coating material at an elevated temperature. Therefore, in the JP,2000-102709,A official report, at 120 degrees C, the 
colloid oxide which contained the ceramic structure which applied such a coating material in the coating material although it was dry 
at 120 degrees C was in the condition of performing the adsorption and desorption of reversible water, and had a problem in the outer 
wall of the obtained ceramic structure from drying temperature being inadequate in respect of a water resisting property and chemistry 
endurance like acid resistance. 
[0007] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of such a situation, and is made into the 
purpose Apply to the honeycomb structure object used for the particle uptake filter in exhaust gas, such as an internal combustion 
engine and a boiler, etc., and for example, by carrying out elevated-temperature desiccation Thermal resistance and chemistry 
endurance are raised, and it has the outer wall formed by the coating material which can prevent generating of defects, such as a crack, 
and such coating material, and is in offering the honeycomb structure object whose mechanical strength to thermal stress improved, 
and its manufacture approach. 
[0008] 
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[Means for Solving the Problem] Coming [ an inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of 
water ], the coating material of this invention is characterized by the average of the path lay length being 1-20 micrometers while the 
average of the die length of the shaft orientations of said inorganic fiber is 10-100 micrometers (it may be hereafter called "the first 
invention"). 

[0009] In the first invention, the consistency in 25 degrees C is 0.9 - 1 .1 g/cm3, and it is desirable to come to contain an organic 
solvent with the surface tension smaller than water further. 

[0010] Moreover, in the first invention, it is desirable to come to contain ostomy material further. 

[001 1] Moreover, the cellular structure object which has two or more eels from which the honeycomb structure object of this invention 
serves as passage of the fluid divided by the septum, It is the tubed honeycomb structure object which consists of an outer wall 
arranged by the peripheral face of said cellular structure object. To the peripheral face of said cellular structure object, coming [ an 
inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of water ], while the average of the die length of 
the shaft orientations of said inorganic fiber is 10-100 micrometers, said outer wall After the average value of the path lay length 
applies the coating material which is 1-20 micrometers, it is characterized by being the thing which it dries and comes to form (it may 
be hereafter called "the second invention"). 

[0012] In the second invention, a consistency [ in / in a coating material / 25 degrees C ] is 0.9 -1.1 g/cm3, and it is desirable to come 
to contain an organic solvent with the surface tension smaller than water further. 

[0013] Moreover, it is desirable that the coating material mentioned above comes to contain ostomy material further. 

[0014] Furthermore, in the second invention, it is desirable for the cellular structure object mentioned above to carry out the junction 

unification of two or more honeycomb segments which have one or more eels, and to come to be formed. 

[0015] Furthermore, the manufacture approach of the honeycomb structure object of this invention The process which forms the 

cellular structure object which has two or more eels used as the passage of the fluid divided by the septum, It is the manufacture 

approach of the honeycomb structure object which includes the process which forms an outer wall in the peripheral face of said 

acquired cellular structure object. To the peripheral face of said cellular structure object, coming [ an inorganic fiber, a colloid oxide, 

an inorganic particle, and 30 or less % of the weight of water ], while the average of the die length of the shaft orientations of said 

inorganic fiber is 10-100 micrometers The average value of the path lay length applies the coating material which is 1-20 micrometers, 

and is characterized by drying said applied coating material and forming said outer wall (it may be hereafter called "the third 

invention"). 

[0016] In the third invention, it is desirable to apply to the peripheral face of a cellular structure object the coating material which 
controlled and mentioned above the surface tension of the liquid contained in the coating material mentioned above to 70 or less 
dyn/cm in 25 degrees C. 

[0017] Moreover, in the third invention, while a consistency [ in / in the coating material mentioned above / 25 degrees C ] is 0.9 - 1.1 
g/cm3, it is desirable to come to contain an organic solvent with the surface tension smaller than water further. 
[001 8] Moreover, in the third invention, it is desirable that the coating material mentioned above dries the coating material applied to 
the cellular structure object which it was desirable to have come to contain ostomy material further, and was further mentioned above 
at the temperature of 1 50 degrees C or more. 

[0019] Moreover, in the third invention, it is desirable to form two or more honeycomb segments which have one or more eels for the 
cellular structure object mentioned above, to carry out junction unification and to form two or more obtained honeycomb segments. 
[0020] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of the coating material of this invention, a honeycomb 
structure object, and its manufacture approach is explained to a detail with reference to a drawing, this invention can add various 
modification, correction, and amelioration based on this contractor's knowledge, unless it is limited to this, and is not interpreted and it 
deviates from the range of this invention. 

[0021] First, the gestalt of operation of the coating material of the first invention is explained. The coating material of the gestalt of 
this operation is a coating material characterized by the average of the path lay length being 1-20 micrometers coming [ an inorganic 
fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of water ] while the average of the die length of the shaft 
orientations of an inorganic fiber is 10-100 micrometers. In the coating material of the first invention, as for the average of the die 
length of the shaft orientations of an inorganic fiber, it is still more desirable that it is 10-80 micrometers, and it is most desirable that 
it is 20-60 micrometers. Moreover, it is still more desirable that the average of the path lay length of an inorganic fiber is 3-15 
micrometers, and it is most desirable that it is 5-10 micrometers. As such an inorganic fiber, metal fibers, such as ceramic fiber, such 
as aluminosilicate and silicon carbide, copper, and iron, etc. can be used suitably. 

[0022] Elasticity cannot be given to the outer wall formed by drying, when a crack occurs and a coating material is used as an outer 
wall of a honeycomb structure object, since the contraction [ be / the average value of the die length of the shaft orientations of the 
inorganic fiber used for a coating material / less than 1 0 micrometers ] at the time of desiccation of a coating material becomes large. 
On the other hand, if the average value of the die length of the shaft orientations of an inorganic fiber exceeds 100 micrometers, in 
order to obtain the paste which has the viscosity which can apply a coating material good, the water as a solvent will be needed in 
large quantities. Since the contraction at the time of desiccation becomes large, a crack may generate the coating material using a lot of 
water. Moreover, elasticity cannot be given to the outer wall dried and formed, when a crack occurs and a coating material is used as 
an outer wall of a honeycomb structure object, since the contraction [ be / the average value of the path lay length of an inorganic 
fiber / less than 1 micrometer ] at the time of desiccation of a coating material becomes large. On the other hand, if the average value 
of the path lay length of an inorganic fiber exceeds 20 micrometers, in case a coating material is applied, a blur etc. arises, and it 
cannot apply to homogeneity. Therefore, while the die length of the shaft orientations of an inorganic fiber is 10-100 micrometers, it 
can consider as the coating material which has the viscosity which can apply the amount of the water used as a solvent good even if it 
is 30 or less % of the weight by using the inorganic fiber whose average of the path lay length is 1-20 micrometers. Moreover, since a 
crack does not occur even if it dries the coating material applied by ****ing the amount of the water used as a solvent to 30 or less % 
of the weight above 150 degrees C, it becomes possible to dry a coating material at an elevated temperature. 

[0023] The ceramics chosen from the group which can mention a silica sol or alumina sol as a suitable example, and consists of silicon 
carbide, silicon nitride, cordierite, an alumina, a mullite, a zirconia, zirconium phosphate, aluminum titanate, titanias, and such 
combination as an inorganic particle as a colloid oxide used for the coating material of the gestalt of this operation, for example, a Fe- 
Cr-aluminum system metal, a nickel system metal, or Metals Si and SiC can be used suitably. An inorganic particle can raise the 
compatibility of a coating material by choosing suitably according to the quality of the material of the front face where colloid oxide is 
suitable in order to give adhesive strength, and a coating material is applied. The colloid oxide mentioned above can make [ excellent 
in thermal resistance etc. ] firm the coating material which combined with the inorganic fiber and the inorganic particle, and was dried 
by drying and dehydrating. Especially this colloid oxide should be excellent also in chemistry endurance in the dry coating material 
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from carrying out irreversible association by drying above 150 degrees C. 

[0024] Moreover, in the gestalt of this operation, the consistency in 25 degrees C is 0.9 - 1.1 g/cm3, and it is desirable to come to 
contain an organic solvent with the surface tension smaller than water further. As for the surface tension of the water in 25 degrees C, 
as a numeric value of concrete surface tension, it is desirable from their being about 72 dyn/cm that it is 20 - 70 dyn/cm for example. 
Furthermore, as for this organic solvent, it is desirable that it is what has the compatibility of water and water with which it mixes well. 
As such an organic solvent, dimethyl formamide, an acetic acid, ethyl benzoate, and an ethyl formate can be mentioned, for example. 
[0025] Moreover, as for the coating material of the gestalt of this operation, it is desirable to come to contain ostomy material further. 
Although especially the class of ostomy material is not limited, it can mention graphite, wheat flour, starch, phenol resin, a poly methyl 
methacrylate, polyethylene, polyethylene terephthalate, foaming resin, milt balun, fly ash balun, etc. as a suitable example, for 
example. Since the bulk density at the time of coating can be changed by using such ostomy material, it becomes possible to control 
drying shrinkage to arbitration. Moreover, in 25 degrees C, as for the viscosity of a coating material, it is desirable that it is 10 - 100 
Pa-s, and it is still more desirable that it is 15 - 50 Pa-s. 

[0026] As explained until now, while the coating material of the gestalt of this operation was able to dry the applied coating material at 
an elevated temperature, breakage of the coating material accompanying desiccation, generating of a crack, etc. should be prevented 
effectively, and the dry coating material should be excelled in thermal resistance and chemistry endurance. 

[0027] Next, the gestalt of operation of one of the honeycomb structure object of the second invention is concretely explained using 
drawing 1 . The cellular structure object 2 which has two or more eels 3 from which the honeycomb structure object 1 of the gestalt of 
this operation serves as passage of the fluid divided by the septum 4, It is the tubed honeycomb structure object 1 which consists of an 
outer wall 5 arranged by the peripheral face of the cellular structure object 2. To the peripheral face of the cellular structure object 2, 
coming [ an inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of water ], while the average of the 
die length of the shaft orientations of an inorganic fiber is 10-100 micrometers, this outer wall 5 After the average value of the path lay 
length applies the coating material which is 1-20 micrometers, it is characterized by being the thing which it dries and comes to form. 
The coating material of the first invention mentioned above can be suitably used for the coating material used for the outer wall 5 of 
the honeycomb structure object 1 of the gestalt of this operation. 

[0028] Thus, by constituting, the outer wall 5 of the honeycomb structure object 1 used for the particle uptake filter in exhaust gas, 
such as an internal combustion engine and a boiler, etc. should be excelled in thermal resistance and chemistry endurance. 
[0029] In the gestalt of this operation, a consistency [ in / in a coating material / 25 degrees C ] is 0.9 - 1 .1 g/cm3, and it is desirable to 
come to contain an organic solvent with the surface tension smaller than water further. As such an organic solvent, dimethyl 
formamide, an acetic acid, ethyl benzoate, and an ethyl formate can be mentioned, for example. 

[0030] Moreover, it is desirable that the coating material which forms an outer wall 5 comes to contain ostomy material further. 
Although especially the class of ostomy material is not limited, it can mention graphite, wheat flour, starch, phenol resin, a poly methyl 
methacrylate, polyethylene, polyethylene terephthalate, foaming resin, milt balun, fly ash balun, etc. as a suitable example, for 
example. Since the bulk density at the time of coating can be changed by using such ostomy material, it becomes possible to control 
drying shrinkage to arbitration. 

[003 1] Moreover, although the various ceramics of an oxide and a non-oxide can be considered as the quality of the material of the 
cellular structure object 2, it is desirable to consist of silicon carbide or silicon-silicon carbide system composite material. Moreover, 
although there is especially no limit in the thermal conductivity of the whole honeycomb structure object, when thermal conductivity 
is too high, heat dissipation of a honeycomb structure object is too large, and since temperature does not fully rise but regeneration 
efficiency falls at the time of playback, it is not desirable. Moreover, since there is too little heat dissipation when thermal conductivity 
is too low, a temperature rise is too large and is not desirable. The thermal conductivity in 40 degrees C has desirable 10-60 W/mK, 
its 15 - 55 W/mK is still more desirable, and its 20 - 50 W/mK is the most desirable. 

[0032] although there is especially no limit in the eel consistency (the number of the eels 3 per unit cross section) of the honeycomb 
structure object 1, if a eel consistency is too small in the gestalt of this operation - the reinforcement as a filter - and effective - GSA 
(geometric surface area) runs short, and if a eel consistency is too large, pressure loss in case a processed fluid flows will become 
large. A eel consistency has desirable 6-2000 eel / square inch (0.9 - 3 1 1 eel / cm2), its 50- 1 000 eel / square inch (7.8 - 1 55 eel / cm2) 
are still more desirable, and its 100-400 eel / square inch (15.5 - 62.0 eel / cm2) are the most desirable. Moreover, although there is 
especially no limit in the cross-section configuration of a eel 3, it is desirable that it is either of the viewpoint on manufacture to 
triangles, squares, hexagons, and corrugated configurations. 

[0033] The cross-section configuration of the honeycomb structure object 1 of the gestalt of this operation can make especially a limit 
the shape of a polygon and variant configurations, such as the shape of elliptical besides a circle configuration, a ball-race truck 
configuration, an ellipse configuration, a trigonum, an abbreviation trigonum, a rectangular head, and an abbreviation square, as there 
are not, for example, shown in drawing 1 R> 1 . 

[0034] In using the honeycomb structure object 1 of the gestalt of this operation especially as DPF, as it shows it in drawing 2 R> 2 (a) 
and drawing 2 (b), it is desirable that the closure of the opening of predetermined eel 3a is carried out in the end face 8 of 1 , and the 
closure of the opening of residual eel 3b is carried out in other end faces 9. It is desirable that while becomes the opposite side 
mutually and the closure of the adjoining eel 3 is carried out at the end so that end faces 8 and 9 may present the shape of a checker 
especially. Thus, by closing a eel 3, in case the processed fluid which flowed from the end face 8 of 1 passes along a septum 4, it flows 
out of other end faces 9 and a processed fluid passes along a septum 4, a septum 4 can achieve the duty of a filter and can remove the 
specified substance. 

[0035] As an ingredient used for the closure, although the various ceramics of an oxide or a non-oxide etc. can be considered, one sort 
or two sorts or more of ingredients chosen from the group which consists of cordierite, mullite, alumina, spinel, silicon carbide, and 
silicon carbide-cordierite system composite material, silicon-silicon carbide system composite material, silicon nitride, lithium 
aluminium silicate, aluminum titanate, Fe-Cr-aluminum system metals, and such combination can be suitably used from viewpoints, 
such as reinforcement and thermal resistance. 

[0036] When it is going to use the honeycomb structure object 1 of the gestalt of this operation for reforming of purification of the 
exhaust gas of burners, such as heat engines, such as an internal combustion engine, or a boiler, liquid fuel, or gaseous fuel as catalyst 
support, it is desirable to make the honeycomb structure object 1 of the gestalt of this operation support a catalyst, for example, the 
metal which has catalyst ability. It is desirable for Pt, Pd, Rh, etc. to be mentioned and to make the honeycomb structure object 1 
support at least one of sorts of these as a metaled typical thing which has catalyst ability. 

[0037] Moreover, as a gestalt of other operations of the second invention, as shown in drawing 3 , the cellular structure object 2 carries 
out the junction unification of two or more honeycomb segments 6 which have one or more eels 3, and you may come to form it. As 
shown in drawing 4 , specifically, two or more honeycomb segments 6 of the configuration where the honeycomb structure object 1 
(refer to drawing 1 ) was divided into desired magnitude are formed. Thus, the honeycomb structure object 1 can be formed by 
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arranging an outer wall using the coating material which formed the cellular structure object 2 and mentioned it above in the peripheral 
face of the acquired cellular structure object 2 by carrying out the junction unification of the formed honeycomb segment 6 using a 
jointing material for corrugated fibreboard 7, as shown in drawing 3 . Thus, the constituted honeycomb structure object can be easily 
manufactured, even if a configuration is special on a large scale. In drawing 3 and drawing 4 , although the configuration of the end 
face of the honeycomb segment 6 illustrated and explained the square thing, there is especially no limit and it can be made into the 
shape of a polygon and variant configurations, such as the shape of elliptical besides a square, a ball-race truck configuration, an 
ellipse configuration, a trigonum, an abbreviation trigonum, a rectangular head, and an abbreviation square. 
[0038] Next, the gestalt of implementation of one of the manufacture approach of the honeycomb structure object of the third 
invention is explained. The manufacture approach of the honeycomb structure object of the gestalt this operation The process which 
forms the cellular structure object 2 which has two or more eels 3 used as the passage of the fluid divided by the septum 4 as shown in 
drawing 5 (a), It is the manufacture approach of the honeycomb structure object 1 which includes the process which forms an outer 
wall 5 in the peripheral face of the acquired cellular structure object 2 as shown in drawing 5 (b). To the peripheral face of the cellular 
structure object 2, coming [ an inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of water ], while 
the average of the die length of the shaft orientations of an inorganic fiber is 10-100 micrometers The average value of the path lay 
length applies the coating material which is 1 -20 micrometers, and is characterized by drying the applied coating material and forming 
an outer wall 5. 

[0039] Although the approach of manufacturing what especially a limit does not have and generally has honeycomb structure about 
the manufacture approach in the process which forms the cellular structure object 2 as shown in drawing 5 (a) can be used, it can form 
at the following processes, for example. 

[0040] Using particulate matter, such as at least one sort of ceramics chosen from the group which consists of silicon carbide, silicon 
nitride, cordierite, an alumina, a mullite, a zirconia, zirconium phosphate, aluminum titanate, titanias, and such combination as 
particulate matter of the raw material which forms the cellular structure object 2, a Fe-Cr-aluminum system metal, a nickel system 
metal, or Metals Si and SiC, binders, such as methyl cellulose and hydroxypropoxyl methyl cellulose, a surfactant, water, etc. are 
added to this, and a reversible plastic matter is produced. Thus, extrusion molding is carried out using the mouthpiece which has a 
desired eel configuration, and after drying the plastic matter by which extrusion molding was carried out by microwave, hot blast, etc., 
the cellular structure object 2 which has two or more eels 3 used as the passage of the fluid divided by the septum 4 is formed for the 
created plastic matter by calcinating. 

[0041] Next, as shown in drawing 5 (b), it becomes the peripheral face of the cellular structure object 2 formed in this way including 
an inorganic fiber, a colloid oxide, an inorganic particle, and 30 or less % of the weight of water, and while the average of the die 
length of the shaft orientations of an inorganic fiber is 10-100 micrometers, the coating material which is 1-20 micrometers is applied, 
and the average of the path lay length dries the applied coating material, and forms an outer wall 5. The coating material of the first 
invention mentioned above can be suitably used for the coating material used here. 

[0042] In the gestalt of this operation, while a consistency [ in / in a coating material / 25 degrees C ] is 0.9 - 1.1 g/cm3, it is desirable 
to come to contain an organic solvent with the surface tension smaller than water further. The organic solvent explained in the coating 
material of the first invention as a concrete organic solvent can be used suitably. 

[0043] Moreover, in the gestalt of this operation, it is desirable to control the surface tension of the liquid contained in a coating 
material to 70 or less dyn/cm in 25 degrees C, and to apply a coating material to the peripheral face of a cellular structure object, and it 
is desirable to control and apply to 20 - 70 dyn/cm. Thus, by controlling the surface tension of the liquid contained in a coating 
material to 70 or less dyn/cm, in case the coating material applied to the peripheral face of the cellular structure object 2 is dried, the 
crack generated by the drying shrinkage of a coating material can be controlled. By lowering the surface tension of the liquid 
contained in a coating material to surface tension 72 dyn/cm of water as a reason for controlling the surface tension of the liquid 
contained in a coating material to 70 or less dyn/cm, in case a coating material is dried, the crack produced by contraction can be 
prevented. It is easily controllable by adding the organic solvent with the surface tension smaller than water mentioned above as an 
approach of controlling surface tension. 

[0044] Moreover, in the manufacture approach of the honeycomb structure object of the gestalt this operation, it is desirable that a 
coating material comes to contain ostomy material further. The ostomy material explained in the coating material of the first invention 
as concrete ostomy material can be used suitably. 

[0045] Moreover, when using for a filter, especially DPF, etc. the honeycomb structure object 1 manufactured in this way, it is 
desirable to carry out eye closure of the opening of a eel 3 by turns with a sealing agent, and it is desirable to carry out eye closure so 
that it may become checker-like by turns about an end face further. The eye closure by the sealing agent masks the eel 3 which does 
not carry out the eye closure, can be given to the opening end face of the honeycomb structure object 1 by the ability making a raw 
material into the shape of a slurry, and can perform it by calcinating after desiccation. Although it can choose suitably out of the group 
mentioned as a desirable raw material which forms the cellular structure object 2 mentioned above as an ingredient of an eye sealing 
agent, it is desirable to use the raw material used for the cellular structure object 2 and the raw material of this quality of the material. 
[0046] Moreover, the honeycomb structure object 1 may be made to support a catalyst in this invention. The approach which this 
contractor usually performs is sufficient as this approach, for example, it can carry out the wash coat of the catalyst slurry, and can 
make a catalyst support by drying and calcinating. As long as this process is also after shaping of the cellular structure object 2, you 
may carry out at any time. 

[0047] Moreover, in the manufacture approach of the honeycomb structure object of the gestalt this operation, it is desirable to dry the 
coating material applied to the cellular structure object 2 at the temperature of 150 degrees C or more. The coating material used for 
the gestalt of this operation While the average of the die length of the shaft orientations of the inorganic fiber to contain is 10-100 
micrometers While having the viscosity which can be applied good even if the amount of the moisture used as a solvent is 30 or less % 
of the weight since the average of the path lay length is 1-20 micrometers Thus, since the coating material with few amounts of 
moisture has the small amount of contraction by desiccation even if it dries at the temperature of 150 degrees C or more, it does not 
produce breakage of a crack etc. 

[0048] Furthermore, in the process which forms the cellular structure object 2 mentioned above in the gestalt of this operation, it is 
desirable to form two or more honeycomb segments 6 which have one or more eels 3 for the cellular structure object 2 as shown in 
drawing 3 , to carry out junction unification and to form two or more obtained honeycomb segments 6. 

[0049] After carrying out extrusion molding and drying the plastic matter by which extrusion molding was carried out by microwave, 
hot blast, etc., specifically, the honeycomb segment 6 which has one or more eels 3 as shown in drawing 4 is formed for **** 
mentioned above and **** formed similarly by calcinating. 

[0050] Next, the cellular structure object 2 is formed according to a junction process including the process which gives the jointing 
material for corrugated fibreboard 7 for forming a junctional zone as shown in drawing 3 on the peripheral wall of the honeycomb 
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segment 6, and the process which unifies the honeycomb segment 6. About the approach of giving a jointing material for corrugated 
fibreboard 7 on the peripheral wall of the honeycomb segment 6, there is especially no limit, for example, it can be given by spreading 
by the spray method, a brush, a brush, etc., a dipping method, etc. Moreover, the jointing material for corrugated fibreboard 7 which 
especially a limit does not have as an ingredient of a jointing material for corrugated fibreboard 7, for example, contains an inorganic 
fiber, an inorganic particle, an inorganic binder, etc. can be mentioned. Thus, the cellular structure object 2 in which two or more 
honeycomb segments carried out junction unification and which they formed can be formed. Then, a coating material can be applied to 
the peripheral face of the acquired cellular structure object 2, and the honeycomb structure object 1 can be manufactured by drying. 
Thus, by constituting, even if it is a large-scale honeycomb structure object and a honeycomb structure object with a special 
configuration, it can manufacture easily. 
[0051] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this invention is not limited to these 
examples. 

[0052] (Production of a cellular structure object) 

As a raw material, 80 % of the weight of SiC powder and 20 % of the weight of metal Si powder were mixed, a polymethyl 
methacrylate, methyl cellulose and hydroxypropoxyl methyl cellulose, a surfactant, and water were added, and the reversible plastic 
matter was produced. Extrusion molding of this plastic matter was carried out, it dried by microwave and hot blast, and the thickness 
of a septum obtained 380 micrometers, the square about 3 1 .0 eels / cm2 (200 eel / square inch), and whose cross section a eel 
consistency is 35mm per side, and the honeycomb segment whose die length is 152mm. After while became the opposite side 
mutually, and the adjoining eel carried out eye closure and dried this with the ingredient used for manufacture of a honeycomb 
segment at the end, and the same ingredient so that an end face might present the shape of a checker, it degreased at about 400 degrees 
C among the atmospheric-air ambient atmosphere, it calcinated at about 1450 degrees C in Ar inert atmosphere after that, and the 
segment of the honeycomb filter of the Si association SiC was obtained. Thus, honeycomb segments were unified using the jointing 
material for corrugated fibreboard which contains the segment of the formed honeycomb filter for an inorganic fiber, an inorganic 
particle, an inorganic binder, etc., and the 144mm(5. 66 inches) x 152mm (6 inches) cellular structure object for DPF was produced. 
[0053] (Examples 1-7 and examples 1-5 of a comparison) 

As starch is mixed as ostomy material in aluminosilicate fiber, silicon carbide with a pitch diameter of 5 micrometers, and the 40 % of 
the weight water solution of silica sols and it is shown in Table 1 with the presentation shown in Table 1 In the example 1, water and 
dimethyl formamide were added in water, examples 2-7, and the examples 1-5 of a comparison, kneading was performed for 30 
minutes using the mixer, and coating materials 1-7 (examples 1-7) and coating materials 8-12 (examples 1-5 of a comparison) were 
obtained. After the shaft orientations of aluminosilicate fiber and the average of path lay length took in the photograph with the optical 
microscope, they found the die length of a major axis and a minor axis by the image processing, and made it the average of shaft 
orientations and path lay length, respectively. It asked for the surface tension of a solvent by the capillary tube method. Viscosity was 
adjusted in the amount of solvents so that it might be set to 300P in 25 degrees C. the amount of the water contained in coating 
materials 1-12 in examples 1-7 and the examples 1-5 of a comparison since a silica sol water solution contains water — the total — it 
was shown as amount of water. 



[0054] 
[Table 1] 
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[0055] (Examples 8-14) 

The coating materials 1-7 (examples 1-7) of the presentation shown in Table 1 were applied to the peripheral face of the cellular 
structure object for DPF mentioned above by 1.0mm in thickness, the situation of the front face of the outer wall of the acquired 
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honeycomb structure object (examples 8-14) was observed after desiccation, and the existence of a crack was checked. Desiccation of 
a coating material followed each examples 8-14 in 2 conditions with 5 hours at 200 degrees C with air-drying 48 hours. An 
observation result is shown in Table 2. 
[0056] 
[Table 2] 
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[0057] (Examples 6-10 of a comparison) 

The coating materials 8-12 (examples 1-5 of a comparison) of the presentation shown in Table 1 were applied to the peripheral face of 
the cellular structure object for DPF mentioned above by 1.0mm in thickness, the situation of the front face of the outer wall of the 
acquired honeycomb structure object (examples 6-10 of a comparison) was observed after desiccation, and the existence of a crack 
was checked. Desiccation of a coating material followed each examples 6-10 of a comparison in 2 conditions with 5 hours at 200 
degrees C with air-drying 48 hours. An observation result is shown in Table 2. 

[0058] As shown in Table 2, moreover the crack was not checked on the front face of a honeycomb structure object, although several 
micro cracks were checked by the surface observation result after 200-degree-C desiccation in the example 8, in examples 9-14, it was 
what is not the problem as a filter using the honeycomb structure object of an example 8. 

[0059] Moreover, it was what it reaches, and a crack is checked all over the outer wall of a honeycomb structure object by the surface 
observation result after 200-degree-C desiccation in 10, and cannot be used as a filter example of comparison 6-8. Moreover, a coating 
material was not able to be applied to the cellular structure object in the example 9 of a comparison. This shows that the honeycomb 
structure object of this examples 8-14 is clearly excellent in endurance. 
[0060] (An example 1 5 and example 1 1 of a comparison) 

Next, the situation of the front face of an outer wall with the example 1 1 of a comparison which processed the honeycomb structure 
object which seasoned naturally the honeycomb structure object dried at 200 degrees C in the example 10 in the example 15 immersed 
in the sulfuric-acid water solution 10 70-degree C% for 24 hours and the example 7 of a comparison like the example 15 was 
observed. An observation result is shown in Table 3. 
[0061] 
[Table 3] 
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[0062] Although change was not seen for the honeycomb structure object of an example 15 on the surface of the outer wall, as for a 
part of honeycomb structure object of the example 1 1 of a comparison, the outer wall has exfoliated. It turns out that the outer wall of 
the honeycomb structure object which dried the honeycomb structure object which applied the coating material at the elevated 
temperature is excellent in chemistry endurance so that this result may show. 
[0063] 

[Effect of the Invention] As explained above, by this invention, by applying to the honeycomb structure object used for the particle 
uptake filter in exhaust gas, such as an internal combustion engine and a boiler, etc., and carrying out elevated-temperature 
desiccation, the coating material of the first invention can raise thermal resistance and chemistry endurance, and can prevent 
generating of defects, such as a crack. Although the coating material of the first invention is faced forming the outer wall of a 
honeycomb structure object as mentioned above, and it can be used especially effectively, this coating material is not used only for 
forming the outer wall of a honeycomb structure object, and can raise the thermal resistance of that matter, and chemistry endurance 
by applying to the front face of the matter used under the situation of being accompanied by the temperature change, and drying. 
[0064] Moreover, according to the manufacture approach of the honeycomb structure object of the second invention, and the 
honeycomb structure object the third invention, the honeycomb structure object whose mechanical strength to thermal stress improved 
can be acquired. 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the gestalt of operation of one of the honeycomb structure object of this invention 
(second invention). 

[Drawing 2] the explanatory view showing the case where the honeycomb structure object of the gestalt of this operation is used as 
DPF — it is — (a) — the perspective view of a honeycomb structure object, and (b) — a part of end face of a honeycomb structure object 
- it is an expansion top view. 

[Drawing 3] It is the perspective view showing the gestalt of other operations of the honeycomb structure object of this invention 
(second invention). 

[Drawing 4] It is die perspective view showing the honeycomb segment used tor the gestalt of other operations of the honeycomb 
structure object of this invention (second invention). 

[Drawing 5] It is the explanatory view showing the gestalt of implementation of one of the manufacture approach of the honeycomb 
structure object of this invention (third invention), and the perspective view in which (a) shows a cellular structure object, and (b) are 
honeycomb structure * * * * perspective views. 

[Drawing 6] the explanatory view showing the conventional honeycomb structure object — it is — (a) — the perspective view of a 
honeycomb structure object, and (b) — a part of end face of a honeycomb structure object — it is an expansion top view. 
[Description of Notations] 

1 [ — A septum, 5 / — An outer wall, 6 / — A honeycomb segment, 7 / — 8 A jointing material for corrugated fibreboard, 9 / — An end 
face, 21 / — A honeycomb structure object, 23 / — A eel, 24 / — A septum, 25 / — An incurrent pore side edge side, 26 1 — Outflow hole 
side edge side. ] — A honeycomb structure object, 2 — A cellular structure object, 3, 3a, 3b — A eel, 4 
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[Description of Notations] 

1 [ — A septum, 5 / - An outer wall, 6 / — A honeycomb segment, 7 / — 8 A jointing material for corrugated fibreboard, 9 / — An end 
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